INTRODUCTION
Paracetamol is the most common drug taken in overdose in the UK, and is estimated to cause up to 200 deaths/year. 1 2 Evidence-based guidelines for the management of paracetamol overdose are available from the National Poisons Information Service (NPIS). Audits have shown that the management of these cases is often suboptimal-most recently a College of Emergency Medicine (CEM) audit found management was correct in only 83% of cases. 3 4 We have developed an application that runs on web browsers, that takes details about a paracetamol overdose and provides advice regarding blood tests and use of N-acetylcysteine.
5
The aim of this study was to evaluate the performance of the computer application, comparing it to the actual treatment provided to a historical cohort of patients who presented after an overdose of paracetamol.
METHODS
An initial sample size calculation indicated that 160 records would be required to give 80% power to detect a 10% difference in correct management rate between the application and actual management.
The departmental computer system (Quadramed QCPR) was searched for patients presenting between August 2010 and February 2011 coded as 'Overdose' or 'Poisoning'. Notes were reviewed and those for adults who had taken an overdose of paracetamol were included. A cohort diagram for the cases screened is given in figure 1 . Key details of the overdose and treatment were recorded on a proforma.
The data from each case was entered into the application and the recommended management was recorded. Two authors independently reviewed the actual management and that recommended by the application, and compared these with the NPIS guidelines current at that time. Any discrepancies were discussed and a consensus decision was reached. The proportion of patients treated correctly at the time and in theory by the software were compared with McNemars test. The accuracy of the actual treatment and software-recommended treatment were compared to national figures using χ 2 goodness of fit.
RESULTS
Six hundred and sixty-one cases were coded as overdose or poisoning in the Misys system. Two hundred and four of these were of paracetamol; on review of the notes there was incomplete data for 41 patients, leaving 163 records to be analysed. Thirty-six patients (22%) required treatment and there were 7 (4.3%) staggered overdoses, both lower than national median figures in 2008. 4 Details for the patients given the correct treatment at the time of original presentation and by the software are given in table 1.
The application outperformed both local practice and national comparison figures ( p<0.001).
DISCUSSION
Computers are widely used in emergency departments to provide access to Departmental, Trust and National clinical guidelines, as well as to calculate drug dosages and clinical risk scores.
6 7 Studies assessing their role in aiding patient assessment and management are emerging, but these systems are not yet in widespread use. 8 9 The guidelines for the management of paracetamol overdose are relatively complex, more so prior to the simplifications introduced in 2012. When presented as a flow chart, there were 16 branch points where a decision had to be made as to which treatment path to follow. 10 Many of these decisions required numerical calculations to be performed. An error in any one calculation or decision has the potential to lead to incorrect treatment and avoidable harm to a patient. However, the fact that they can be represented in a flow chart made it clear that they could be coded into computer software.
The ideal format for this application would be widely available, independent of computer platform, and handle patient details securely. A web page running Javascript was used as it runs on all modern browsers, and the code executes on the local computer-therefore no information is transmitted to the server hosting the code, so there is no opportunity for breach of confidentiality or transfer of data remotely. While the guidelines in use at the time have been superseded, the most common situations in which an error was made ( presentation more than 8 h after overdose or after staggered overdose) still exist in the new recommendations. An updated application is being evaluated prospectively and early indicators are that it is still more accurate in guiding the management of patients presenting after paracetamol overdose than clinicians using written guidelines.
The study used a historical cohort and so can only be as accurate as the information found in the notes.
This study does not differentiate between incorrect management due to lack of knowledge and that due to external pressures; if a patient is not seen until several hours after arrival due to pressure of numbers in the department their treatment might be delayed despite an immediate decision being made once they are assessed. There may still be a positive impact from the application if it were to be used at triage to identify patients who need to be reviewed earlier or triaged in a higher category.
CONCLUSIONS
Simple computer software, that can be run as a webbased application, gave advice consistent with guidelines in every case tested. Further work is needed to see if this continues to apply in day-to-day clinical use.
